PURPOSE: To date, no measures of fecal incontinence severity or its impact on quality of life have been validated for telephone interview. This study was designed to 1) compare responses of a self-administered and a telephoneadministered Fecal Incontinence Severity Index; 2) compare a self-administered Fecal Incontinence Quality of Life Scale to the Manchester Health Questionnaire after modifying the latter for telephone administration and American English (Modified Manchester Health Questionnaire); 3) assess test-retest reliability of the telephone-administered Modified Manchester Health Questionnaire; and 4) assess the internal consistency of the Modified Manchester Health Questionnaire subscales. METHODS: Consecutive, Englishspeaking, nonpregnant females known to have fecal incontinence were invited to participate. Two validated paper questionnaires accompanied the letter informing them of the study: Fecal Incontinence Severity Index and Fecal Incontinence Quality of Life Scale. Consenting patients were contacted for the initial telephone administration of the Modified Manchester Health Questionnaire, and patients who agreed to continue the study were contacted for a repeat telephone administration of the Modified Manchester Health Questionnaire two to four weeks after completing the first interview. RESULTS: Fifty-one females were invited to participate in the study; however, 13 declined or were ineligible. Thirty females, aged 49.3 ± 10.3 years, returned self-administered questionnaires and completed the first telephone interview, and 21 completed a second telephone interview after an average interval of 23 days. The telephone-administered Fecal Incontinence Severity Index scores were significantly lower than those yielded by the self-administered Fecal Incontinence Severity Index, (6.19 vs. 9.85; P < 0.001), but the telephone and written administrations were significantly correlated (r = 0.5; P < 0.02). Correlations between the Modified Manchester Health Questionnaire quality of life subscales and the paper Fecal Incontinence Quality of Life subscales ranged from 0.6 to 0.9 (median, r = 0.81). The correlation between the total score for the Fecal Incontinence Quality of Life and the total score for the Modified Manchester Health Questionnaire quality of life scales was 0.93 (P < 0.001). Test-retest reliSupported by Pelvic Floor Disorders Network.
ability for the eight Modified Manchester Health Questionnaire subscales ranged from 0.55 to 0.98 (median, r = 0.83), and test-retest reliability for the two telephone administrations of the Fecal Incontinence Severity Index was r = 0.75. Cronbach's alpha for the eight Modified Manchester Health Questionnaire subscales ranged from 0.79 to 0.92 (median, alpha = 0.85). CONCLUSIONS: Telephone-administered versions of the Modified Manchester Health Questionnaire showed good-to-excellent validity, internal consistency, and test-retest reliability. The telephone-administered Fecal Incontinence Severity Index yielded lower severity scores than the written Fecal Incontinence Severity Index; however, the difference (3.66 units) was not clinically significant. [Key words: Fecal incontinence; Health surveys; Health questionnaires; Quality of life; Validity; Reliability] F ecal incontinence (FI) affects 1 to 17 percent of the female population, 1, 2 and 47 percent of those in nursing homes. 3 Although FI is not life threatening, it often causes limitations in social, emotional, and physical functioning. The effect of FI on an individual's general well being is determined not only by the type and severity of symptoms, but also by the individual's psychosocial adjustment to those symptoms. Several questionnaires describing both FI symptom severity [4] [5] [6] [7] and its effect on health-related quality of life 8, 9 have been developed and validated for clinical and research use. However, none of these was developed and validated for telephone administration. The availability of a telephone-administered measure of fecal incontinence severity and health-related quality of life would reduce the cost of conducting clinical trials and would make it possible to perform epidemiologic surveys. We, therefore, developed a telephone-administered version of the Fecal Incontinence Severity Scale (FISI) 7 and the Manchester Health Questionnaire (MHQ), 9 which were combined into one interview as the Modified Manchester Health Questionnaire (MMHQ; see METHODS). This study was designed to 1) compare the selfadministered FISI to the telephone-administered FISI; 2) compare the self-administered Fecal Incontinence Quality of Life Scale (FIQOL) 8 to the telephoneadministered MMHQ quality of life scales; 3) assess test-retest reliability of the MMHQ and the telephoneadministered FISI; and 4) assess the internal consistency of the MMHQ subscales (Table 1) .
METHODS
After approval by the Institutional Review Board for the Protection of Human Subjects in Research, we invited consecutive females to participate in this study The MHQ includes a set of ten questions that are similar in content to the items on the FISI, e.g., "How often do your bowels leak when coughing or sneezing?" The developers of the MHQ refer to these ten questions as a "symptom scale," but they do not intend for this symptom scale to be scored. They state, "It is the intention of the authors that the symptom scale is always administered with the quality of life scale but that it is not scored. The symptom scale should act as a guide to help health professional build up a picture of the patient's condition, but the quality of life scale should be used to measure the severity of incontinence in terms of how it impacts on a female's health status." 9 Because the items on the MHQ symptom scale are similar to items on the FISI, if we asked questions from the FISI followed by questions from the MHQ, the patient might perceive the interview as redundant and confusing. We therefore merged the questions from the FISI with similar questions from the MHQ symptom scale. One question that was deleted from MHQ was "How would you describe your health at the present?" All the questions from FISI were included in the MMHQ. We also rephrased some of the MHQ questions to make them more consistent with American English. The resulting questionnaire is called the Modified Manchester Health Questionnaire. In the remainder of this article, we will distinguish between the telephone-administered FISI and the MMHQ quality of life scales (MMHQ-QOL), but both of these scales are incorporated into the MMHQ, which is given in the Appendix.
Study Design
Patients meeting inclusion criteria were sent a standard letter informing them of the study along with the two validated questionnaires: FISI 7 and FIQOL. 8 The letter also provided a contact number if they decided not to participate. Two to three weeks after the mailing, consenting patients were contacted for the initial telephone administration of the MMHQ. In most cases, this followed receipt of their paper questionnaires. When we were unable to reach a patient by telephone, up to three telephone messages were left.
A second mailing was sent to those who did not respond to the first mailing. Approximately two to four weeks after the initial telephone interview, the patients who agreed to continue the study were contacted for a repeat telephone administration of the MMHQ. No treatment intervened between the first and second interview or between the written FISI and the first telephone interview.
Data Analysis
All completed forms were sent to the Pelvic Floor Disorders Network Data Coordinating Center for data entry and analysis. The paper FISI and the telephoneadministered FISI were scored using patient-derived weights. 8 To assess the convergent validity of the MMHQ relative to the FIQOL, four FIQOL subscales (depression, embarrassment, lifestyle, and coping) were related to the eight subscales of the MMHQ by Pearson correlation coefficient. In addition, the first telephone-administered FISI was compared to the self-administered paper FISI by use of a paired Student's t-test. The test-retest reliability was assessed by the Pearson correlation coefficient and Cronbach's alpha was used to assess internal consistency of the MMHQ-QOL subscales.
Sample Size
We planned to collect data from 50 patients. With 50 patients, there is 80-percent power to identify a correlation of 0.4 when using a two-tailed 5-percent level of significance. Although 50 were approached, we obtained data from approximately 30. With 30 patients, there is 80-percent power to identify a correlation of 0.5. Also, with data from 30 patients instead of 50 patients, there is a 30-percent increase in the estimate of the standard error compared with 50 patients. Both of these changes did not impair the results of the validation study.
RESULTS
Of 51 females who were invited to participate in our study, 3 were determined to be ineligible: 1 patient spoke only Spanish, 1 was pregnant, and 1 had a diagnosis of constipation (i.e., she was inappropriately included in the sample); an additional 6 had incorrect telephone numbers, which could not be traced. Of 42 eligible patients, 5 declined and 7 agreed to participate by telephone but provided no data. The participation rate (30 who provided data of 42 eligible) was 71.4 percent. Participants were similar to eligible nonparticipants in average age (49.3 ± 10.3 vs. 42.8 ± 7.2 years, respectively) and racial distribution (24 white, 4 black, 1 Hispanic, and 1 other in the eligible participant group vs. 10 white and 2 black in the eligible nonparticipant group). Although 30 females provided data, 2 did not return a questionnaire, 1 did not complete the first telephone interview, and 8 did not complete the second interview. The average test-retest interval was 23 (range, 14-41) days.
Telephone Interview vs.
Paper Questionnaire
Telephone-administered FISI scores were significantly lower than self-administered FISI (mean ± standard deviation, 6.19 ± 3.09 vs. 9.85 ± 4.19, t (20) = 4.23; P < 0.001). However, the telephoneadministered FISI scores were significantly correlated with a self-administered questionnaire FISI (r = 0.5; P = 0.02). Table 2 shows the relationship of the selfadministered FIQOL to the scales from the first telephone administration of the MMHQ-QOL. The total score on the FIQOL and the total score on the MMHQ were highly correlated (r = 0.93; P < 0.0001). Furthermore, all subscales of the FIQOL were correlated with all subscales of the MMHQ-QOL (Table 2) ; there were no unique associations among the subscales. Table 3 shows the test-retest reliability coefficients for the subscales of the telephone-administered MMHQ-QOL. The median reliability coefficient was r = 0.85 (range, 0.55-0.95). Table 3 also shows that the median Cronbach's alpha coefficients for MMHQ-QOL subscales from the first telephone interview was 0.85 (range, 0.79-0.92). Test-retest reliability for the two telephone administrations of the FISI was highly correlated (r = 0.75; P < 0.0001). Table 4 illustrates mean scores with standard deviation for the subscales of the telephone-administered MMHQ-QOL and the possible ranges of these scores.
DISCUSSION
Development of a validated telephone-administered questionnaire to assess severity of fecal incontinence and its impact on quality of life is valuable because the prevalence of fecal incontinence is as high as 23 percent in multiparous females after vaginal delivery 11 and 54 percent after primary anal sphincter repair. 12 Because many females will have some improvement, if not complete resolution with time, having a tool to evaluate their symptoms without requiring a visit may result in better compliance to complete a study on fecal incontinence. Therefore, the MMHQ was developed as a telephoneadministered questionnaire to allow for more accurate assessment of prevalence and response to therapy by addressing both symptom severity and disease-specific quality of life. When the self-administered FISI was compared with the telephone-administered FISI, slightly lower severity scores were obtained in the telephoneadministered questionnaire, but the difference (3.66 units) may not be clinically relevant (maximum score, 61). It was not possible to determine whether the self-administered or the telephone-administered scale was more accurate, because there is no "gold standard" instrument.
The telephone-administered MMHQ-QOL showed good convergent validity compared with the selfadministered FIQOL. The telephone-administered MMHQ also produced excellent test-retest reliability and internal consistency.
A limitation of this study is the relatively small sample. The participation rate was 71.4 percent of eligible patients. However, the sample was large enough to show that the psychometric properties of the scale are acceptable for research and clinical use.
CONCLUSIONS
This study demonstrated that the telephoneadministered MMHQ is a valid tool for assessing severity of fecal incontinence and its impact on quality of life in telephone-administered format. It meets standards for reliability and validity as well as testretest and internal consistency. Furthermore, this is the first study to assess test-retest reliability of FISI between written-to-telephone and telephone-to- telephone format. However, the responsiveness of the MMHQ to changes in clinical status such as those produced by treatment has yet to be determined in a longitudinal study. 
Invited Commentary
To the Editor-The article by Kwon et al., Validity and Reliability of the Modified Manchester Health Questionnaire, represents an important step in the direction of developing measures for assessing quality of life (QOL) in patients with fecal incontinence (FI) by use of a standardized questionnaire administered in the telephone mode. There is a need for such a tool in conducting research regarding FI and the findings from this work demonstrate the feasibility of this approach, although other work in this area has not provided such optimistic findings. 1 This article has several key strengths, especially the thought associated with instrumentation. The development of the Modified Manchester Health Questionnaire (MMHQ) combined with the use of the Fecal Incontinence Severity Index (FISI), and the Fecal Incontinence Quality of Life Questionnaire (FIQOL) indicates a sensitivity to two important issues: the dynamics associated with measurement between different modes of survey administration in the measurement of health related issues, 2 and the usefulness of multiple operationalization. 3, 16, 17 The findings indicate that it may be possible to administer QOL instrument(s) regarding FI in the telephone mode, which may ultimately lead to an instrument that can be used in both modes of administration, mail (or any form of self-administered questionnaires (SAQ)), and telephone.
The survey picture is not as positive, because it raises a fundamental problem in contemporary research: the failure of knowledge from one area of research (e.g., survey methodology) to be used in other areas (e.g., QOL assessment). Research such as this needs be grounded not just in knowledge about the assessments of QOL but also in survey methods.
The survey methodology literature has a great deal to say about the mode of administration. 6, 19 A couple of key areas where this literature applies to both the design and the interpretation of the findings from this research deserve comment. The basic models for mail vs. telephone administration of surveys range from rather simple but important models, 8 to moderate complexity 9 or very complex models. 10 These should serve as a starting point in the consideration of the survey methods for work such as this. The authors recognize that the primary implications for this study are important in the research community because of nonresponse error that is, mail surveys generally tend to have lower response rates than the telephone. Thus, the telephone mode is primarily identified as a means of reducing nonresponse error. 11, [24] [25] [26] However, this reduction of nonresponse error comes with a price, the increased risk of measurement error. 6, 27 Measurement error is more of a problem in the telephone mode of administration than in other modes of survey administration, 6, 23, 28 and, in general, the survey research community is starting to identify measurement error as greater concern in survey research than nonresponse error. 17 The authors should be commended for recognizing that measurement error is a fundamental concern associated with their research. Their recognition of the implications associated with an interviewer asking a person about FI as opposed to checking a box on a SAQ has implications for not just measurement, but the psychometric properties of psychosocial constructs (MMHQ scales, e.g., role, physical, social, etc.) represents a fundamental strength of what they have done. But, the failure to design the study to address what is known about measurement error relative to mail vs. telephone administration presents significant barriers to the utility of the research that was performed. A large number of areas associated with measurement error could be discussed, but comments will be limited to three fundamental areas: items, response categories, and questionnaires.
The authors recognize that FI is potentially associated with social desirability bias in measurement between the mail and telephone modes; therefore, the content of the items is important. 2 This recognition of social desirability bias is a key strength of their work, but other aspects beyond item content, such as response categories and questionnaire design, also must be considered to evaluate mode differences relative to the psychometric properties of an instrument. 18 The authors indicate a fundamental issue was deciding whether to use the Manchester Health Questionnaire (MHQ) or the FIQOL as the "base" for developing the MMHQ. The selection of the MHQ was based on complexity of the response categories in the FIQOL (use of different types of response scales). Although the reasoning was sound, knowledge about response formation in survey methods 19, 32, 33 and the error associated with items and response scales 22, 35 especially when considering differences between the mail and telephone mode, 10 or in consideration of mixing data collected from using data from different modes in a study, suggests that using different types of response scales is probably the better option. 6 The literature about questionnaires 6,30 is large and the findings are anything but conclusive. 11, 25 Measurement error is not just associated with the wording of an item (e.g., social desirability) and the response alternatives used (e.g., ratings vs. frequency), but is associated with the instrument itself. 6, 20, 30 Investigation into mode differences needs to evaluate the effects caused by question-order effects, norm of reciprocity, social desirability, satisfying, as well as other factors. 12, 27, 30, 32, 36 This article is important for two reasons. First, it is a Todd Rockwood, Ph.D.
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The Authors Reply
To the Editor-We thank the commentator for his recognition that our study "is a positive step toward developing an instrument for the assessment of QOL in FI using the telephone mode." The goal of being able to accurately assess the impact of FI on quality of life and assess changes in quality of life with time is important because, in comparison to postal surveys, telephone surveys reduce nonresponse (attrition) and makes data collection less costly. We are grateful to the commentator for making readers aware that there is a body of research on survey methodology that can
